Women often date the onset of bowel and bladder dysfunction to previous hysterectomy but no prospective studies have been published on the effect of total hysterectomy on either anorectal or vesical physiology. One retrospective study' has shown a decrease in the frequency of defecation after total abdominal hysterectomy,' and it was suggested that this may reflect autonomic denervation occurring at surgery. However, physiological studies of colorectal function in women with constipation after hysterectomy have produced inconsistent results -one showed decreased rectal sensitivity and sigmoid motility,2 whereas another found no differences in either sensitivity or motor activity. 3 It is generally agreed that a reduction in bladder sensitivity and a temporary increase in bladder tone are common after radical hysterectomy.s" However, only two studies have reported urodynamic function after hysterectomy for benign disease. One of these reported an increase in bladder sensitivity and tone in the 114 (8) 118 (6) 122 (6) 106 (6) Threshold internal anal sphincter relaxation (ml) 22 (3) 22 (3) 24 (5) 26 (4) Sustained internal anal sphincter relaxation (ml) 110 (13) 100 (10) 100 ( Whole gut transit was assessed on the day after the physiological study using a dye technique in which a capsule containing 'brilliant blue' dye was ingested at 9 am and patients recorded the time of the first appearance of the colour in the stools. This has been shown to correlate with x ray marker techniques'6 and was preferred because it did not involve extra visits to hospital and did not expose the patients to radiation.
STATISTICAL ANALYSIS
The difference between the physiological measurements before and after operation was assessed using the Wilcoxan signed rank test with significance set at the 5% level.
ETHICAL CONSIDERATIONS All patients gave informed consent for the study which was approved by the Southern Sheffield District Ethical Committee.
Results

PHYSIOLOGY
Rectal sensation before surgery fell within the normal range for women in our laboratory (Table  II) . Hysterectomy was followed by significant increases in rectal sensitivity (Table II and Fig  1) . The threshold volumes required to induce the sensations of gas, desire to defecate, urgency, and discomfort were significantly reduced at six weeks after operation and this reduction was maintained at six months (p<001). Other aspects of anorectal physiology such as rectal compliance, rectal motor activity induced by distension, and anal pressures, and thresholds for relaxation were unchanged after surgery ( Table II) . There were no significant differences between the results after vaginal and abdominal hysterectomy.
A corresponding increase in bladder sensitivity also followed hysterectomy. Threshold bladder volumes required to induce first desire to micturate, strong desire to micturate, and maximum capacity were all reduced (Table III and Fig 2) , although significant changes were noted only at six months. The intravesical pressure increase during filling, bladder compliance, urethral functional length, and maximum urethral pressure were unchanged after hysterectomy (Table III) . One patient developed detrusor instability six months after operation, exhibiting spontaneous contractile activity at 140 ml. No significant differences were found between the results from patients undergoing vaginal or abdominal hysterectomies. Decreased bladder and rectal capacity tended to occur in the same patients. Of the 11 subjects with a greater than 20% decrease in maximum bladder capacity at six months, nine also had a greater than 20% reduction in rectal volume to discomfort, and only two patients had a decreased rectal capacity with no change in bladder volume.
Discussion
The results of this study show that a significant increase in both rectal and bladder sensitivity occurs in some women after hysterectomy for benign disease. The changes are maintained over a six month period after operation but are not associated with any changes in rectal or vesical motor activity and are not always associated with the development of urinary or gastrointestinal symptoms.
The mechanism by which hysterectomy might cause symptoms and influence rectal and vesical physiology remains unclear. One explanation has been that autonomic denervation occurs as a result of damage to the pelvic plexus.' The autonomic supply to the bladder and lower bowel is closely related to the cardinal and uterosacral ligaments and the upper third of the vagina, and is therefore prone to injury during radical hysterectomy.'7 Thus, although neurological damage is probably the cause of the decrease in bladder sensitivity and compliance after this radical procedure,>" there should be little risk of damage to the pelvic plexus during a total hysterectomy.'7 The lack of any changes in rectal and bladder compliance and motor activity noted in the present study would support this, and the increase in rectal and bladder sensitivity observed are the reverse of those which occur after autonomic denervation.
The possibility that local trauma, infection, and oedema are responsible for the increase in the sensitivity of the pelvic organs after total hysterectomy is unlikely for several reasons. Firstly, the changes in sensitivity were not accompanied by changes in compliance noted in previous studies performed in the immediate postoperative period. Secondly, no clear association was found between postoperative catheterisation or urinary tract infection and an increase in bladder sensitivity. Thirdly, the changes persisted over six months, by which time local oedema and inflammation should have settled.
It is possible that vesical and rectal sensitivity was abnormal before hysterectomy, and that surgery led to a return to normal sensitivity. This is unlikely as far as rectal sensitivity is concerned since thresholds for rectal sensations were within the normal range for our laboratory preoperatively in all patients, and abnormally low after surgery. It is not possible to comment on bladder sensitivity because of the paucity of data available on the normal threshold volumes for bladder sensation and the dependence of the results on the techniques used during urodynamics.
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Some patients may experience psychological changes after hysterectomy. 9 Physiological studies of patients with irritable bowel syndrome have suggested that anxiety may be associated with an increase in rectal sensitivity.20 It is thus possible that an increase in anxiety could explain the changes in rectal sensitivity noted after hysterectomy in the present study. Although no formal measures of anxiety were performed during the study, both clinical observation and the subjects own assessment was that anxiety regarding the urodynamic and anorectal study decreased after the initial visit. Rectal sensory thresholds have been shown to be reproducible in the same subject over a period of time20 and it is thus also unlikely that the results simply represent familiarisation with the procedure.
In conclusion, the aetiology of the increase in rectal and vesical sensitivity that occurs in some women after vaginal and abdominal hysterectomy is unclear. It may be that removal of a major pelvic organ with its associated nerve supply alters the gating of sensations from adjacent organs. The increases in sensitivity may underlie the development of bowel and bladder dysfunction in some patients, but cannot account for the severe slow transit constipation2 3 that seems to occur in some women after hysterectomy.
